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Okamoto, M., Wang, W., Nakajima, N., Murakami, S., 
Ohyabu, N. 
A nonlinear Monte Carlo collisional model 
is applied to investigate scrape-off layer (SOL) 
plasmas with high temperatures. In the pro-
posed SOL modeling, a steady state SOL 
plasma, which satisfies the particle and en-
ergy balances and neutrality constraint, is deter-
mined in terms of total particle and heat fluxes 
across the separatrix, the edge plasma tempera-
ture, the secondary electron emission coefficient, 
and the SOL size. A conductive heat flux into 
the SOL is effectively modeled via random ex-
change of source particles and the SOL plasma 
particles. It is found that the potential drop 
and the electron transmission factor in the colli-
sional SOL plasma are in good agreement with 
the theoretical prediction. The cooling effect of 
secondary electrons in the high temperature di-
vertor operation is investigated. In such a col-
lisionless plasma, the present nonlinear collision 
model is useful because the electron distribution 
function deviates far from a Maxwellian distri-
bution. In the presence of strong secondary elec-
tron emission, the electron sheath energy trans-
mission factor in the collisionless regime is found 
to be significantly smaller than that in the col-
lisional regime. This fact suggests that a high-
temperature divertor operation can be possible. 
A program code for nonlinear collision op-
erator, which is reduced to the Landau colli-
sion integral in the limit of infinitesimally small 
time Inesh, has been developed [1]. This code 
enables us to calculate collisions for any dis-
tribution function in velocity space far from a 
Maxwellian distribution. A nonlinear collisional 
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Monte Carlo SOL model using this nonlinear 
collision scheme has been proposed by Wang et 
al. [2]. 
The SOL plasmas are simulated over a wide 
range of collisionality. The collisionless SOL 
plasma is investigated related to the high tem-
perature vivertor plasma operation. A strong 
deviation of the electron distribution func-
tion from a Maxwellian distribution is shown. 
The low collisionality and non-Maxwellian fea-
tures affect the tranport properties of the SOL 
plasma, and result in the total potential drop 
and electron energy transmission factor Ie dif-
fering significantly from the analytical estima-
tions. It is found that Ie is reduced with de-
creasing collisionality and that its value in col-
lisionless regime is considerably smaller than in 
collisional regime. This fact indicates that the 
SOL plasma is not cooled by secondary electrons 
in collisionless case because the electron equilib-
riuln tenlperature is inversely proportional to Ie' 
The nUlnerical stusy here provides a primary un-
derstanding of cooling effect of secondary elec-
trons in the high temperature divertor operation 
and a positive evidence that the high tempara-
ture divertor operation may be possible. The 
influence of cross-field conductive energy flux on 
the SOL plasma is investigated: e<I> /Tell and 
Ie are found to be insensitive to the change in 
the electron conductive input power. On the 
other hand, Te is raised as the conductive input 
power increrases. Our simulations also demon-
strate that the potential drop -e<I> /Tell increases 
with collisionality and decreases with increasing 
secondary emissions. 
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